Introduction
There are several crystal structures of compounds for Al-Gd-Ni ternary system that have been reported in inorganic crystal structure database [1] , such as AlGdNi, AlGdNi 4 4 , etc. So far, the crystal structure of the new compound Al 8 GdNi 4 has not been reported. In this work, the experimental X-ray powder diffraction data have been presented, and the crystal structure of Al 8 GdNi 4 have been studied by X-ray powder diffraction technique.
Experimental Sample Preparation
The purity alloy of Al 8 GdNi 4 had been synthesized by melting with stoichiometric composition under argon atmosphere in electric arc furnace equipped with a tungsten electrode and a water-cooled copper tray. The high-purity metal of 99.99 wt % aluminum, 99.99 wt % nickel and 99.9 wt % gadolinium is the raw materials that come from China new metal materials technology Co., Ltd. In the melting process, titanium ingot was melted firstly in order to capture the residual oxygen. The alloy was melted at least three times in order to ensure that these metals fused together completely and the composition distributed uniformly, and it is the successful melting process when the weight losses were less than 1 wt%. The alloy ingot was enclosed in an evacuated quartz glass tube and annealed at the temperature of 1173 K for one month, and then cooled down at the rate of 0.2 K/min to room temperature. The powder of Al 8 GdNi 4 for testing has been prepared by the alloy ingot ground in a steel mortar.
Data Collection and Analysis
The X-ray powder diffraction data of Al 8 GdNi 4 ternary compound were collected at room temperature by using the Rigaku Smart Lab powder diffractometer which equipped with a copper target and a diffracted-beam graphite monochromator. The diffraction instrument was operated at the condition of voltage 40 kV and current 150 mA. The scan range of Bragg angle (two-theta) was
International Conference on Material Science and Application (ICMSA 2015) from 10 to 100° with stepping-scanning-mode that the step size is 0.02° and the speed is 3s per step. The internal standard method has been adopted for calibrating systematical errors of Bragg angle (2θ) in the observed peak positions, and the XRD data for the mixture of Al 8 GdNi 4 and the internal standard material SRM 640 Si were collected. The 2θ obs values of the diffraction peaks were determined by the algorithm based on the Savitzky-Golay 2nd derivatives combined with the counting statistics of intensity data using Jade 6.5 XRD Pattern Processing software (Materials Data Inc., 2002) [2] . The precise values of lattice constants were obtained by the least-squares method using Jade 6.5 after smoothing pattern, stripping Cu K α2 peaks and calibrating two-theta. In order to evaluate the RIR value, the X-ray powder diffraction data of the mixture of 50 wt % Al 8 GdNi 4 and 50 wt % corundum were collected.
Results
The experimental X-ray powder diffraction pattern of the Al 8 GdNi 4 is shown in figure 1. All diffraction peaks in the pattern were successfully indexed using the Jade 6.5 program with tetragonal structure. The lattice parameters have been refined using the corrected diffraction pattern of Al 8 GdNi 4 , and the precise lattice parameters were determined with a = b = 8.7661 (1) [4] . The value of RIR is 1.90 that was calculated by the ratio of the strongest line between Al 8 GdNi 4 and corundum in the XRD pattern for the mixture of Al 8 GdNi 4 and corundum. The observed and the calculated X-ray powder diffraction data for Al 8 GdNi 4 
